Transcranial magnetic stimulation of motor pathways directed to muscles supplied by cranial nerves in amyotrophic lateral sclerosis.
In amyotrophic lateral sclerosis (ALS), transcranial magnetic stimulation (TMS) detects remarkable abnormalities of central motor circuits: cortical excitability threshold, silent period (SP) duration and intra-cortical inhibition. TMS directed to cranio-facial musculature was performed in ALS patients in order: (1) to document the neurophysiological involvement of motor central and peripheral cranial pathways by evaluating changes of threshold and SP; (2) to discover a possible correlation between the clinical picture and abnormal excitability properties. Motor evoked potentials (MEPs) were recorded from masseter, genioglossus and orbicularis oris muscles of both sides in 25 ALS patients and 25 controls, in response to TMS delivered over the face M1 area and the vertex. TMS gave rise to two orders of responses: bilateral MEPs during contraction represented the central responses, and motor action potentials (MAPs) during rest represented the peripheral responses. MEPs were followed by SPs, which increased linearly with increasing TMS intensity (r=0.8). At least one of the analyzed parameters was abnormal in all patients: central abnormalities (increased active threshold, delayed MEPs, reduced SP) were found in 96% of patients, alone or combined with abnormalities of the MAPs (reduced area and/or prolonged latency). The reduction of SP was linearly related to the Norris score (r=0.95). Our study shows that TMS is able to detect the involvement of multiple cranial muscles in ALS. This finding offers often pre-clinical information about the disease picture. Therefore, it can be employed as a valuable means for early diagnosis.